RESPONSE 

A. Status of the Claims 

Claims 1-60 were initially filed. Claims 1, 13, 14, 17, 20, 24, 26, 29, 31, and 34-36 were 
amended and claim 61 was added in an Amendment filed concurrently with the application. 
Claims 15, 38, and 47 are canceled herein. Therefore, claims 1-14, 16-37, 39-46, and 48-61 are 
currently pending and presented herein for reconsideration. 

Claims 1-5, 13, 16, 17, 31, 37, 39-41, 46, 48 and 49 have been amended to clarify the 
invention and provide the proper antecedent basis for the claims. Support for the amendments 
may be found throughout the specification, for example, in Example 1, Example 2, and Example 
4. No new matter has been added. 

B. Rejections Under 35 U.S.C. § 103(a) 

The Action alleges that claims 1-5, 10-18, 20-28, 30-33, 36-38, 41, 42, 45-50, 53-59, and 

61 are unpatentable over Kearney et ah in view of Aviv et ah Applicants traverse. 

L Method Claims 1-5, 10-18, 20-28, 30-33, 36 Are Allowable Over Kearney et al in 
View of Aviv et ah 

Claims 1-36 are directed to methods, as exemplified by independent claims 1 and 31. 

Present claim 1 is directed to: 

A method for purifying poly(A) mRNA from a sample in a manner that reduces 
rRNA carryover comprising: 

a) incubating a composition comprising: 

i) the sample, wherein the sample includes poly(A) mRNA; 

ii) a poly(dT) or poly(U) nucleic acid molecule; and 

iii) tetramethylammonium chloride (TMAC) or 
tetraethylammonium chloride (TEAC); 
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under conditions allowing poly(A) mRNA to hybridize with the 
poly(dT) or poly(U) nucleic acid molecule and inhibiting partial 
hybridization of the poly(A) mRNA to any rRNA that may be 
present in the sample; and 

b) isolating the poly(dT) or poly(U) nucleic acid molecule and the 
hybridized poly(A) mRNA; 

wherein rRNA carryover is reduced. 

Present claim 31 is directed to: 

A method for purifying poly(A) mRNA from a sample in a manner that reduces 
rRNA carryover comprising: 

a) incubating the sample with a poly(dT) oligonucleotide connected 
to a non-reacting structure and a hybridization solution comprising 
tetramethylammonium under conditions allowing poly(A) mRNA 
to hybridize with the oligonucleotide; 

b) isolating the oligonucleotide with the hybridized poly(A) mRNA 
away from the sample; and 

c) washing the oligonucleotide with a wash solution comprising a 
salt; 

wherein rRNA carryover is reduced. 



The currently claimed methods and kits, as described in the specification, are inventive 
based upon the inventor's discovery that the use of TMAC and/or TEAC in a hybridization 
solution in the context of purifying poly(A) mRNA results in a greatly reduced rRNA carryover, 
relative to procedures performed using prior methods. 

Previously, contamination by rRNA has caused significant problems for the isolation of 
poly(A) mRNA, as described in Bantle et al (Analytical Biochemistry, 1976, vol 72, 413-427; 
Appendix A). However, the interaction between mRNA and rRNA was previously believed to 
be due to a "nonspecific aggregation" of the rRNA to the solid support (e.g. the cellulose solid 
support; see Bantle et al, pages 413, 417, 420, 422-423; Appendix A). In Bantle et al, the use 
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of a "disaggregation step" involving heating the sample in DMSO and/or using multiple passes 
of the sample through a cellulose column (see pages 420-422) were insufficient to eliminate 
rRNA contamination. Additionally, the use of these approaches (e.g. multiple passes through a 
column) can result in significant loss of mRNA. 

The previously believed idea that rRNA carryover is solely due to the fact that rRNA is a 
"sticky molecule" that "nonspecifically aggregates" with other substances (such as the solid 
cellulose support) is refuted by the inventor's findings that rRNA contamination is due to 
hybridization of partially-complementary sequences between mRNA and rRNA. 

The discovery that rRNA contamination is due to hybridization of partially- 
complementary sequences between mRNA and rRNA, and the use of TMAC and/or TEAC to 
prevent this hybridization, thus reducing rRNA carryover, are both novel and non-obvious. 

The Action has pointed to no reference suggesting that partial hybridization between 
mRNA and rRNA is the cause of rRNA carryover. Certainly, the Action points to no reference 
that suggests that the use of TMAC or TEAC can result in the inhibition of such hybridization 
and thereby prevent rRNA carryover. "[A] patentable invention may lie in the discovery of the 
source of a problem even though the remedy may be obvious once the source of the problem is 
identified. This is part of the 'subject matter as a whole,' which should always be considered in 
determining the obviousness of an invention under 35 U.S.C. § 103." MPEP § 2141.02 (citing In 
re Sponnoble, 405 F.2d 578, 585, 160 U.S.P.Q. 237, 243 (C.C.P.A. 1969)). 

Specifically, in Kearney et al., there is no mention of mRNA-rRNA interactions 
whatsoever. In fact, in Kearney et al. 9 there is neither any mention of mRNA nor any mention of 
poly(A) mRNA. Thus, it is impossible that Kearney et al discloses the use of TMAC and/or 
TEAC to prevent mRNA-rRNA interations. Kearney et al does not teach a method for 
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inhibiting mRNA-rRNA interactions. Kearney et al does not teach a method for reducing rRNA 
carryover. In fact, the use of TMAC and TEAC in Kearney et al appears merely to even the 
binding strength of the two bridging halves of the DNA oligonucleotides, not to inhibit mRNA- 
rRNA interactions. Indeed, previous to the discovery in the present invention, there is no 
previous art to demonstrate that rRNA carryover is due to mRNA-rRNA interactions. Kearney 
et al does not teach all of the elements of the claims of the present invention. 

In Aviv et al, the problem of rRNA contamination is also observed when attempting to 
isolate poly(A) mRNA (see pages 1410-1412). However, not only does Aviv et al not identify 
the cause of the problem of rRNA contamination, but the authors suggest that a large amount of 
the peak corresponding to 9S rRNA carryover might actually represent mRNA (p. 1212, 
paragraph 2). Thus Aviv et al does not even begin to suggest ways to overcome the problem of 
rRNA carryover. In fact, Aviv et al teaches away from even the identification of the true nature 
of the problem of rRNA carryover. Neither TMAC nor TEAC are even mentioned in Aviv et al 
Certainly, neither TMAC nor TEAC are employed to attempt to reduce the problem of rRNA 
contamination in Aviv et al 

Neither Kearney et al nor Aviv et al teach all of the elements of the present claims. 
Because one skilled in the art would not know the cause of rRNA carryover, one skilled in the art 
would not be motivated to combine elements in Kearney et al with elements in Aviv et al 
Additionally, without knowledge of the cause of rRNA carryover, one skilled in the art would 
not have a reasonable expectation of success in employing TEAC or TMAC in the claimed 
methods. Therefore, this rejection is overcome. 

2. The Kit Claims 37-38, 41, 42, 45-50, and 61 Are Allowable 

Present claims 37 and 60, and their dependent claims, are directed to kits, as follows: 
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A kit, in a suitable container means, comprising: 

a) a poly(dT) oligonucleotide linked to a non-reacting structure; and 

b) binding solution comprising TMAC or TEAC. 

(Claim #37), and, 

A kit, in suitable container means, comprising: 

a) a poly(dT) oligonucleotide linked to cellulose; 

b) hybridization solution comprising tetramethylammonium (TMAC) 
in a concentration of between about 1.2 M and about 4 M and 
Triton X-100 in a concentration of between about 0.03% and about 
0.1%; 

c) a first wash solution comprising TMAC in a concentration of about 
2M; 

d) a second wash solution comprising TMAC in a concentration of 
about 0.4 M; and 

e) elution solution having a total ionic strength of less than 0.01 . 

(Claim 60). 

Independent claims 37 and 60, along with the claims dependent to these claims, are 
directed to kits. The Action has completely failed to indicate why these composition of matter 
claims are in any way anticipated or obvious in view of the art. Those with ordinary skill in the 
art would not be motivated to create said kit because the previous art does not teach the 
mechanism of rRNA carryover and thus one with ordinary skill in the art would not be motivated 
to include TMAC or TEAC in a kit containing the claimed components. 

C. A Corrected Declaration of Richard C. Conrad is Submitted Herewith. 

Certain typographical mistakes accidentally appeared in the previous declaration of 
Richard C. Conrad regarding the patent application. For clarity of record, a corrected version of 
the declaration is submitted herewith as Appendix B. Specifically, the word "not" was excluded 
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from point #3 in the declaration. Clearly, this represents a typographical error. This error has 
been amended in the corrected declaration presented herewith, and no other changes were made 
to the declaration. 



D. Conclusion 

In view of the above remarks, Applicants submits that the claims are in condition for 
allowance. Reconsideration of the application is courteously solicited. The Examiner is invited 
to contact the undersigned attorney at phone number 512-536-3035 with any questions, 
comments or suggestions relating to the referenced patent application. 



FULBRIGHT & JAWORSKI, L.L.P. Attorney for Applicants 

600 Congress Avenue, Suite 2400 
Austin, Texas 78701 
(512)474-5201 

Date: October 29, 2003 




Mark Wilson 
Reg. No. 37,259 
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Specificity of Oligo (dT)-Gellulose Chromatography 
the Isolation of Polyadenylated RNA 

John A. BANTf n, Ian H. Maxwjkll, an6 AViiaiam K, Hahn 

Department oj f Anatomy, University of Colorado School of Medicine, 
Denver, Colorado 80220 

Received September 9; 1975; accepted December 18, 1975 

Nonspecific types of binding occur when ol!gi)(dT)-cclht!ose is used to 
analyze or prepare poly(A)RNA, First, nonpolyudcny luted nucleic acids 
bind and arc clulcd under conditions used to clulc poly(A)RNA. Second, 
"light*' nonspecific binding occurs in which poiy(A)RNA fails to clute under 
conditions which dissociate A-T bond*; Hydrolysis is required to remove 
lightly bound RNA. OIigo(d*n-cellii!ose has a low capacity for both these 
types of binding, and can be readily preempted with a heterologous RNA 
e.g., bnctcrial. Third, indirect nonspecific binding can also occur. rKNA 
aggregates v\ ith poly(A)RNA and thus can bind indirectly to oligotdT)- 
cellulOSe. After these aggregates are disrupted by treatment with DMSO and 
heat, pofy(A)mRNA free of rRNA can be isolated. Efficient recovery of 
poly(A)hnRNA from total nuclear RNA is accomplished using oiigo(dT)- 
cellulosc if the RNA is first subjected to conditions which disrupt aggregates 
and reduce secondary structure. Ninety-five to ninety-eight percent of the puri- 
fied po!y(A)hnRNA and po!y(A)mRNA rehinds ui.oIfctH^n-cclkilosc, 

Oligodcoxythymidylic acid-ccllulo.\c (oligo (dT)--cellulose). used by 
Aviv and Lcdcr (I) for the isolation of translatable pofy( A)mRNA, has 
been used extensively for the isolation of poly(A)RNA from a variety of 
sources (2-6). We have used oligo(dT-celIulose columns both prcpara- 
lively and analytically and have encountered certain problems which led 
us to evaluate the specificity and efficiency of A-T hybridization 
chromatography. Since oligo(dT)-celIiilose chromatography provides a 
rapid and simple method for the isolation of poly(A)RNA from 
various bulk RNA preparations (total cellular, nuclear, polysomal, etc,)* 
attention to details which improve specificity and increase recovery is 
warranted. 

We report here experiments which demonstrate the specificity and ef- 
ficiency of oligo(d T)-ccIlulosc chromatography, and we present 
methodology which is effective in preventing nonspecific and indirect 
binding of uonpolyadenylated RNA species. 



METHODS 



Nucleic Acids 



Tritium labeled and unlabeled adenylic and uridylic acid homopolymcrs 
were from Miles Laboratories, RNA was purified from whole cells, 
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